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ABSTRACT 



The primary purpose of this article is to review the 
literature on research studies conducted in the last five years on the 
effectiveness of window presentation strategies and the cognitive dependence 
status of field- dependent /independent (FD/FI) learners in a computer-mediated 
instruction (CMI) . Secondary to this purpose is to summarize research 
findings which investigated the factors and the effects of CMI on the 
studies' populations. The literatures reviewed related to presentation 
strategies, cognitive styles, and academic achievement are summarized in 
terms of the following: presentation strategy and academic achievement; 
presentation strategy and time on task; cognitive style and academic 
achievement /performance ; cognitive style and time on task; and implications 
for educational (instructional) technologists. (Contains 49 references.) 
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The Effectiveness of Window Presentation Strategy 
and Cognitive Style of Field Dependence Status 
on Learning from Mediated Instructions 

Introduction 

The early developments of computer-mediated instructions (CMI) (e.g., CBI/CAI, CBT, 
etc.) were based solely on behavioral models which did not consider individual differences in 
terms of aptitude or cognitive styles (Eysneck, 1993; Messick, 1976). The move toward the use 
of cognitive models has resulted in the need to find better cognitive-oriented methods of 
presenting information (Livingston, 1991; Rayner, 1992). A learner's cognition is enhanced more 
in a self-regulated learner-controlled learning environment than in a self-regulated program- 
controlled computer-mediated one (Tombaugh, Lickorish, & Wright, 1987; Young, 1996). 

Computer-mediated instructional designers are faced with certain technical limitations 
when presenting computer-mediated information. They must work not only within the confines of 
limited screen space, display areas and page size, they must also conform to the problems of 
resolution, forward and backward paging, and limited cues regarding lesson length (Benshoof & 
Hooper, 1993). Because computer-mediated instructions are less flexible than prints in the 
presentation of information, it is more difficult to effectively present instructional materials on the 
computer than it is in print (Rayner, 1992). Appropriate means to deliver the instruction to the 
learners must be incorporated in future research endeavors. Thus, research is needed regarding 
variation in text presentation levels on the computer screen. In particular, there is the need for 
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designing text layouts that will accommodate individual learning differences to facilitate the 
teaching-learning process. In an attempt to explain the cognitive style of filed dependence status 
(CSFDS), Cross acquiesced: 

Individuals see and make sense of the world in different ways. They give their attention to 
different aspects of the environment; tackle problems with different methods; construct 
relationships in distinctive patterns; process information in different but personally 
consistent modes; and acquire knowledge based on their knowledge structures. Style has a 
broad influence on many aspects of personality and behaviors; manifesting itself in 
perception, memorial tasks, cognition and metamemory, interests, social behaviors, and 
self-concept (Cross, 1976, pp. 115-116). 

Cognitive styles of field dependence status are the information processing habits that 
represent a learner's typical mode of thinking, perceiving, problem-solving, and remembering 
(Caliste, 1985; Chinien, 1990; Elliot, 1976; Greco & McClung, 1979; Grieve & Davis, 1971; 
Messick, 1976; Witkin, 1979; Witkin & Moore, 1974). These styles constitute important traits of 
individual differences among students and appear to have important implications for instructional 
design. Wallace and Gregory (1985) indicated that there have been over 3000 research studies 
conducted on cognitive styles through which a large number of cognitive styles have been 
identified, kirby (1979) provided a comprehensive summary of nineteen different dichotomous 
CSFDS constructs: perceptive/receptive analyzers; field-dependent/independent status; 
analytical/non-analytical conceptualizing; risk taking/caution; systematic/non-systematic intuitive; 
implicative/reflectiveness; cognitive complexity/simplicity; scanning/focusing; constricted/flexible 
control; broad/narrow category width (equivalence range); conceptual articulation or 
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discrimination; tolerance for incongruous or unrealistic experiences; leveling/sharping; and 
conceptual integration and integrative complexity (Kirby, 1979, pp. 52-53). Messick (1976) 
identified about 25 cognitive style constructs that included those of Kirby. Of these 25 cognitive 
styles, this article will focus only on one style, cognitive style of field dependence status. 

One of the CSFDS which is of significant importance to educators is the cognitive dependence 
status of field-dependent (FD) and field/independent (FI) learners. Studies abound in the literature 
on the pragmatic importance of the cognitive construct of FD and FI as they relate to students' 
achievement, time on task, design implications, and window presentation strategies (instructional 
delivery). The primary purpose of this article is to review the literature on research studies 
conducted in the last five years on the effectiveness of window presentation strategies and the 
cognitive dependence status of field-dependent/independent (FD/FI) learners in a computer- 
mediated instruction. Secondary to this purpose is to summarize research findings which 
investigated the factors and the effects of computer-mediated instruction on the studied 
populations. 

Windows and Window Presentation Strategies 

Windows (that is, computer screens) are not recent innovations in the design of the 
human-computer interface. They have been around since the inception of computer assisted 
instruction (Galitz, 1994; Stark, 1990). Windows allow the user to interact with multiple sources 
of information, the ability to use graphical input devices in a text or document, and the flexibility 
to present the graphical features of the display (Lamberski & Dwyer, 1983). Moreover, the most 
common function of windows is a platform for displaying programs or applications that may also 
be used as information organizer (Eysneck, 1993; Rayner, 1992). Different parts of the program 
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may be presented in separate windows. The function of windows helps the user to spatially 
organize information; and the spatial arrangement represents the semantic network of ideas 
(Eysneck, 1993). 

Presentation strategies are the window presentation style. They are the spatial 
relationships between windows and the types of operations that can be performed on them 
(Galitz, 1994, p. 148). Presentation strategies include overlapping, tiling, and mixed displays 
(Eysneck, 1993; Galitz, 1994; Livingston, 1991; Rayner, 1992). Tiled windows (derived from the 
common floor or wall tiled designs) appear in one plane and expand or contract to fill up the 
display surface. They are perceived as less complex, more preferred by novice, are displayed in 
limited numbers, permit less user controls, and their configurations may not meet the user's needs 
than the overlapping windows. Overlapping or cascading (zooming) windows have the more 
flexibility of being placed on top of one another. They posses a three-dimensional quality, 
appearing to lie on different planes. They are less preferred by inexperienced users, have more 
user control features, are more flexible, permit the conservation of screen space, are of different 
sizes, are operationally more complex, have the tendency to be lost within the displayed surface, 
and require greater user attention (Galitz, 1994). 

Windowing can be used in two different ways: (1) windowing refers to a procedure for 
graphically partitioning the screen into areas (usually rectangular in shapes), so as to visually 
separate one task or activity from another; (2) windowing implies that the computer can actually 
handle more than one task at the same time through multi- windows or multi-tasks (Livingston, 
1991; Young, 1996). Windows also provide access to more information than a single screen of 
the same size. While there are a number of window presentation strategies, this article focuses 
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only on single (paging) and scrolling window presentation strategies. 

Windowing Technique 

Windowing is a technique in which only a portion of the displayed screen is used for a 
particular task Eysneck (1993). It will be categorized into a single (paging) and a scrolling 
window. A paging window is located at the tilted windowing system as a single window. The 
basic operation of a scroll-bar in a scrolling window is to move up or down and left and right. 

Single or Paging Window. 

A single window is defined as a page on the screen with two operations such as "forward 
paging" and "backward paging." It is called a standard window with a single task (Rayner, 1992)). 
A single window structure can also be considered as a paging window with backward and 
forward functions that include a task, an idea, or an application (Eysneck, 1993; Rayner, 1992). 

Scrolling Window. 

A scrolling window is defined as a window with scroll-bar commands on the right of the 
screen that has only up and down functions (Rayner, 1992). It includes more than one task, an 
application, and has a different perspective in a window system (Benshoof & Hooper, 1993). 
Scrolling is a technique to move data across or through the screen. Scroll-bar arrows usually 
indicate the direction for the window movement. Because scrolling bars provide top-down 
(vertical) or left-right (horizontal) processes, they represent the direction of the contents (Rayner, 
1992). 




Cognitive Styles of Filed Dependence Status 

Cognitive styles of field dependence status are conceptualized as stable attitudes. 
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preferences, or habitual strategies that determine a person's typical modes of perceiving, 
remembering, thinking and problem- solving (Messick, 1976, p. 26). The visual perception in 
information processing is based on individual perceptual skills. When learners have similar visuals 
on the screen, their perceptions for the visuals may be different. These differences among learners 
are based on their cognitive styles, learner characteristics, or perceptual skills. Field 
dependence status is the "perceptual differential" where the organization of the prevailing field 
determines the person's perception. Witkin (1979) defined psychological differentiations for the 
learners by indicating that the field-dependent and field-independent cognitive styles are 
contrasting modes of processing information. In essence, learners with a field-independent style 
are likely to use internal referents as primary guides referents (p. 14). That is, filed-dependent and 
field-independent cognitive styles refer to a general psychological differentiation, in which a 
person perceives part of a field as discrete from the surrounding field as a whole. 

Field Dependence Status 

The cognitive style of field dependence status was determined as field-dependent, and 
field-independent based on the visually-oriented Group Embedded Figure Tests (GEFT [Witkin, 
1979; Witkin, Oltman, & Karp, 1971]); and as FD, FI, and field-neutral (FN) based on the mean 
and standard deviation of the GEFT scores (Dwyer & Moore, 1991, 1992, 1994; Griffin & 
Franklin, 1996; Lamberski & Moore, 1983). The field-independent learner tends to articulate 
figures as discrete from their backgrounds and can more easily differentiate objects from the 
embedding context. The field-dependent learner, on the other hand, tends to experience events 
within the content of the whole. The field-neutral individual is mid-way between these two 
extreme learning modes (Eysneck, 1993; Livingston, 1991; Young, 1996). 



CMI, Cognition, and Instruction 



7 



Review of Related Literature 

The present article investigated the relationship between window presentation strategies, 
students' cognitive style on academic achievement, and the completion time in computer-mediated 
instructions (CMI). The quality of screen designs, window presentation strategies, and individual 
skills are important factors in the development and implementation of effective CMI and tutorials 
(Galitz, 1989, 1994; Livingston, 1991; Rayner, 1992). Organizing the user's skills could be solved 
by effective instruction (Eysneck, 1993; Livingston, 1991; Young, 1996). 

The Educational Resource Information Center (ERIC), the Educational Abstracts, and 
"PsychLit" were the databases used to build the bibliography. I was able to locate about 20 ERIC 
journals (EJ) and 13 ERIC documents (ED) from 1989 to 1996. Of the 43 ERIC journals and 
documents, only 12 were directly related to the purpose of this article. The bibliography of 
secured papers and reports served as other sources of reference. Research 

shows that field-dependent individuals are more people oriented, tend to be alert to social cues, 
and generally tend to have more developed interpersonal skills. They prefer group dynamics and 
demonstrate a preference for academic subject (e.g., psychology, sociology, counseling, etc) that 
are less analytical; and occupations geared toward helping people. The field-dependent person 
also appear to be more influenced by others, exhibit more non-verbal behaviors, and are extremely 
sensitive to social order and criticism. In addition, the field-dependent student are more likely to 
be developmental students, need more time to solve a particular task, use external referents for 
self-definition, need more motivation, are more dependent on others, are likely to solve a problem 
by example, and prefer a spectator approach to concept attainment (Witkin & Goodenough, 1981; 
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Witkin & Moore, 1974; Witkin, Moore, Goodenough, & Cox, 1977). 

The field-independent individuals prefer algorithmic approaches to group dynamics and 
demonstrate a preference for academic subjects (e g., mathematics, hard-sciences, engineering, 
etc) that require theoretical proofs; and occupations with less human interactions (Wallace & 
Gregory, 1979). They are abstract-analytical, less prone to environmental influences, are more 
impersonal and less alert to social order, cues, and criticisms, and are more likely to engage in a 
hypothesis-testing to concept attainment (Caliste, 1985, p. 26). In addition, the field-independent 
learners are more likely to be non-developmental students, are more likely to need less time to 
solve a particular task, use internal referents for self-definition, need less motivational themes, are 
more independent on others, are likely to solve a problem intuitively, and prefer the mediator 
approach to concept attainment (Witkin & Goodenough, 1981; Witkin & Moore, 1974; Witkin, 
Moore, Goodenough, & Cox, 1977). 

There are some research indications regarding the differential effects on types of 
reinforcement on field-dependent and field-independent students. Immediate negative 
reinforcements have more global effects on FD than on FI learners, and results in better learning 
and more knowledge gains and transfer (Chinien, 1990; Witkin & Moore, 1974). While the FD 
and FI students are the two extremes on the cognitive style spectrum, the field-neutral individual 
is more adaptable to any situation. They prefer somewhat less structured instructional sequencing 
and demonstrate a preference for academic subject (e g., economics, accounting, soft-sciences, 
biology, etc) that are less analytical; and occupations (medicine, pharmacology, education, etc.) 
geared toward helping people in a less structured environment. They prefer moderation in their 
daily activities with less routines and protocols (Billingsley, 1988; Bork, 1984; Dwyer & Moore, 
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1991, 992/94; Griffin & Franklin, 1996; Hathaway, 1984; Lee, 1994; Spiro & Tirre, 1980). 
Possible Research Questions: 

It is important to know how learners with different cognitive style of field dependence 
status could be affected from different window presentation strategies on the computer screen. It 
is equally important to know how different window presentation strategies could be used in 
effective instructional strategies for any computer-mediated instruction (CMI) or tutorial. 

This article focuses on the following tentative research proposals as a guide in organizing 
the reviewed literatures: (1) The effectiveness of window presentation strategies on students' 
academic achievement in CMI and tutorials. (2) The effectiveness of a CMI completion time of 
lessons outcomes and performance on outcome measures such as the course criterion tests and/or 
the CBI tutorial. (3) The academic performances of students classified as field- 
dependent/independent and/or field-neutral. Consistent with these tentative research proposals are 
the tentative research questions: (1) Is there a significant main effect between window 
presentation strategies on academic achievement with respect to field dependence status in a CMI 
and tutorial? (2) Is there a significant main effect between window presentation strategies on the 
completion time of a CMI and tutorial with respect to field dependence status? (3) Is there a 
significant main effect between window presentation strategies on the course criterion tests? (4) 
Are there any significant interactions between cognitive styles of field dependence status and 
window presentation strategies? The literatures reviewed in regards to presentation strategies, 
cognitive styles, and students' academic achievements (performance) could be summarized as 
follows: (1) presentation strategy and academic achievement; (2) presentation strategies and time 
on task; (3) cognitive style and performance; (4) cognitive style and time on task; and (5) 
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implications for educational (instructional) technologists. 

Presentation Strategy and Academic Achievement 

Eysneck (1993), Livingston (1991), and Rayner (1992) indicated that windowing 
techniques encouraged learners to focus on the content; that each window provides a different 
perspective, application, and function; and that learners with different cognitive styles view 
information differently. They further indicated that presentation options may include a variety of 
visual options such as graphic displays, typed texts, and videos. 

Benshoof and Hooper (1993) investigated the effects of single- and multi- window 
presentation strategies on academic achievement for different ability [ ] students. These students 
were classified as high or low ability according to their task performance. They found that there 
were no differences in the type of windows used; that the high ability students in the single 
window group demonstrated higher post-test means scores on verbal information and rule use 
items than other students; that there were significant differences between the high-ability single- 
window group and all other groups; and that there were significant differences between the high- 
ability multi-window group and low-ability single-window group. In this study, strategies in short- 
term memory (STM) and long-term memory (LTM) were found ineffective for multiple window 
presentations. These results may be able to provide cues for software designers. 

In investigating the effect of window presentation strategies (pop-up) in hypertext on 
readers' memory. Stark (1990) found that pop-up windows could make their contents more 
memorable for readers, but not in the plain presentation. In conclusion, pop-up information was 
deemed more memorable when other types of semantic and rhetorical links were implied by the 
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Presentation Strategy and Time on Task 

Scrolling is not appropriate for novice users because the inexperienced user may not know 
how to manipulate -- reducing screens, moving screens, opening and closing screens -- the 
window environment (Rayner, 1992). Paging (a single window) was preferred by novice users and 
it resulted in better performance on the sorting task (Livingston, 1991). Results showed that in 
windowing, novice users in a single window environment performed their tasks faster than in a 
scrolling environment; and that unpracticed users performed three different tasks (word reading, 
sorting tasks, and line searching) with both paging and scrolling window techniques (Eysneck, 
1993; Livingston, 1991; Rayner, 1992; Tombaugh, et al., 1987). 

Supplemental to window presentation strategy. Young (1996) and Rayner (1992) 
indicated that window location plays an important part in the teaching-learning process. An 
information placed on windows facilitates transfer of learning when compared to information 
placed in random locations. Moreover, spatial location becomes an organizer that aides learning 
by providing encoding links or anchors to existing information. 

Cognitive Styles and Academic Achievement/Performance 

Field-dependent/independent is an educational psychology construct related to a "global 
versus analytical way of perceiving. It entails the ability to perceive items without being influenced 
by the background" (Kirby, 1979, p. 52). This global perception of individual has gained 
popularity among researchers. Notable figure in the field of cognitive styles of field dependence 
status was Herman Witkin. Witkin's early approaches to on cognitive styles were based upon 
World War II fighter pilots. The conjecture under investigation was the impacts of thick clouds or 
fogs upon pilots' orientation and the subsequent attentiveness of the pilots to maintain "their" 
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equilibria (body homeostases) in situations that mimicked the actual flight operations. Those pilots 
who were able to locate their body position to the true vertical position of their environment were 
labeled field-independent; those who were unable to perform this task were perceived as field- 
dependent pilots (Witkin & Goodenough, 1981; Witkin, Moore, et al., 1977). Other research 
efforts amplified Witkin's earlier studies and considerations. Color enhancement was introduced 
into the literature following the World War II simulation studies. 

Dwyer and Moore (1991, 1994) and Lamberski and Dwyer (1983) contended that color 
coding is directly related to academic achievement. Young (1996), on he other hand believed that 
instructional designers should incorporate more learner-controlled features in their CMI and 
tutorial environments. Young indicated that students classified as low and high ability performed 
differently in self-regulated learning strategies (SRLS) if they have autonomy of the learning 
environment. His hypothesis predicted a significant main effect for SRLS and that learner-control 
was more protective than program-control in CMI and tutorial learning environments. 

Young's (1996) study was to ascertain whether the type of instructional control and 
learner level of self-regulated learning strategies (SRLS, high and low) interact to predict different 
learning outcomes. He tested 26 (13 males and 13 females) seventh graders. These participants 
were subjected to two treatment groups, SRLS with learner controlled (LC) and SRLS with 
program-controlled (PC). In a 2 X 2 factorial design, the LC/High SRLS group spent less time on 
the CBI lessons than the PC/High SRLS group. Furthermore, the PC/High SRLS group 
outperformed the LC/Low SRLS group; and the PC/High SRLS learners scored significantly 
higher than the PC/Low SRLS learners in the post-test. 

Livingston (1991) and Rayner (1992) showed that learners with different cognitive styles 
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viewed information differently. Significant differences in performance were found between FD 
and FI learners on the drawing test (Dwyer & Moore, 1991, 1992/94). Field-dependent 
individuals, when presented with a visualized presentation, tend to modify the structure but accept 
and interact with it as presented (Lamberski & Dwyer, 1983). Field-independent individuals tend 
to act upon a visual stimulus, analyzing it with their own structures (Dwyer & Moore, 1991, 
1992/94; Lamberski & Dwyer, 1983). In the Dwyer and Moore (1991, 1992/94), and Lamberski 
and Dwyer (1983) studies, students were classified into three cognitive learning styles as either 
field-dependent, field-neutral, or field-independent as a result of their performance on the 
cognitively oriented GEFT. They indicated that CSFDS is an important instructional variable and 
that for some type of learning objectives, the processing of color coding instructional materials 
may reduce achievement differences attributed to differences in cognitive style. The field- 
independent students scored significantly higher on the drawing test than the field-dependent 
students on both the black and white, and on the color-coded treatments. Students who received 
the color illustrations achieved significantly higher scores than those students who received the 
black and white illustrations (Dwyer & Moore, 1994; Lamberski & Dwyer, 1983). Based on the 
performance of those students who received only the black and white treatments, the field- 
independent students achieved significantly higher scores than the field-dependent students on 
both terminology and comprehension tests (Dwyer & Moore, 1991, 1992, 1994). 

With regards to cognition, retention, and achievement, Spiro and Tirre (1980) indicated 
that knowledge-based processing is more "stimulus bound" when learners are more "text bound" 
in analogous tasks; and that schema utilization is positively correlated with high rate of recall. The 
hypothesis tested in this study was that one source of style difference in skilled discourse 
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processing would be related to biases in the extent to which one uses knowledge schemata (Spiro 
& Tirre, 1980, p. 204). They found that greater reliance on schemata-based processes was 
evinced by those who, in other situations, demonstrated abilities analogous to those required by 
applying schemata to text. They concluded that the treatment (restaurant) group had greater mean 
rate of recall and retention and schemata reliance than the control (grocery) group. Furthermore, 
their study was favorable to the high GEFT students. Students classified as high cognitive learners 
have higher learning abilities than those classified as low cognitive learners (Spiro & Tirre, 1980). 

Cognitive Style and Time on Task 

Field dependence is marked by a propensity for making intuitive responses that are 
affected by contextual factors without determining the relevance of these factors (Messick, 1976). 
Dwyer and Moore (1991), Griffin and Franklin (1996), and Lamberski and Dwyer (1983) 
classified students into field-dependent, field-neutral, and field-independent based on their scores 
on the GEFT. In their studies, students who achieved one half standard deviation below the mean 
were classified as field-dependent and those in the middle were classified as field-neutral. Those 
students with mean GEFT above one-half standard deviation were classified as filed-independent. 

In investigating the completion time in an instructional gaming environment, Livingston 
(1991) observed that the time required to complete each block of games was inversely related to 
time on task. This inverse relation was attributed to practice. In addition, she found that 
performance on a computer task varied according to the complexity of the color presentation 
used. That is, the greater the number of multiple color exposures, the lesser the retention and 
recall abilities of the students. Livingston's (1991) conclusion was not supported by Dwyer et. al. 
(1983, 1991, 1992) studies. The Dwyer related studies were not computer related. A contrasting 
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effect was also discovered in Young's (1996) study. 

Young's (1996) study determined whether the type of instructional control and learner 
level of self-regulated learning strategies (SRLS, high and low) interacted to predict different 
learning outcomes. He tested 26 (13 males and 13 females) seventh graders. These pupils were 
subjected to two treatment groups, SRLS with learner controlled (LC) and SRLS with program- 
controlled (PC). In a 2 X 2 factorial design, the LC/High SRLS group spent less time on the CBI 
lessons than the PC/High SRLS group. Furthermore, the time on task for the interaction effect 
between the PC/Low and High SRLS group and the LC/Low and High SRLS groups was not 
significant. 

Implications for Instructional Design Considerations 

Research has linked the cognitive style of field dependence status to instructional design 
developments and implementation. Researches conducted in educational spheres suggested that 
cognitive style of field dependence status has greater potential for educators and educational 
problems; and that there are some research indications that this approach may have some 
pragmatic implications to a variety of educational dilemmas (Tombaugh, et al., 1987). 

In a study conducted to investigate the effects of CSFDS on instructional design. Grieve 
and Davis (1971) provided their participants (global [FD] and analytical [FI] learners) with two 
sets of instructional delivery methods that would either inductively or deductively aid the learners 
in comprehending their instructional materials. A significant interaction was found between 
CSFDS and instructional delivery method. The deductive methodology was more effective with 
FI learners. 

Greco and McClimg (1979) investigated the effect of attention-directing learning 
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technique for students classified as global (FD) and analytical (FI) learners. The hypothesis 
considered in this study was that attention-directing would be protective for the FD than for the 
FI learners. The treatment for this study was audio manipulation — "supplementary sound" and 
"attention-directing" audio narrations — that were administered to global and analytical sixth 
graders. Two identical versions of a slide-tape lesson were with these treatments. Results of the 
study indicated that the FI learners better than the FD learners regardless of the treatment used. 
This contradicted their original hypothesis. Thus, the attention-directing technique was found 
more protective for the analytical than the global learners. 

Sheriff and Williams (1980) conducted a meta-analysis to determine the implications of the 
cognitive styles of field dependence status on instructional development and design. The results of 
their analysis indicated that the CSFDS-leaming match could result in significantly greater 
learning concept 



Conclusions and Recommendations: 

Computers have different applications in education. They can be used to assist daily 
school administration, to provide training environments, or to deliver instructions. In using 
computers to deliver programs to students, the support of full color and full motion and screen 
video display playback on the computers are desirable as video images are realistic and lifelike 
(Galitz, 1994). The same is true when using computers to deliver instructions (Lamberski & 
Dwyer, 1983). It has been shown that color coding improves students' information retention and 
knowledge transfer, increases students' attention span, and enhances students' cognition than non- 
color coding in CMI and tutorials (Dwyer & Moore, 1991; Lamberski & Dwyer, 1983; Young, 
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1996). 

Messick (1976), Lamberski and Dwyer (1983), Dwyer and Moore (1991), Livingston 
(1991), and Galitz (1994) indicated that the field-dependent learner views information on the 
computer screen globally and differently than the field-neutral and the field-independent learners. 
Each learner has different "perceptual differential skills," attention span, organization skills and 
reading abilities to articulate information from computer windows. 

Presentation Strategy. Cognitive styles, and Achievement 

Learning styles are those unique ways whereby an individual gathers and processes 
information. They are the ways by which an individual prefers to learn. Learning styles tend to be 
stable traits (Messick, 1976); and may affect a wide range of learning behaviors (Eysneck, 1993). 

Some researchers have questioned whether aptitudes such as cognitive style of field 
dependence status exists as stable traits (Dwyer & Moore, 1991; Lamberski & Dwyer, 1983; 
Livingston, 1991; Young, 1996); whether it could be used in conjunction with ACT/SAT scores 
to predict college performance (Griffin & Franklin, 1996); and whether they are different from 
general intelligence (Messick, 1976; Spiro & Tirre, 1980; Witkin, 1979). More specifically, they 
have argued that cognitive style measures such as GEFT are best interpreted as ability tests 
(Griffin & Franklin, 1996; Messick, 1976). When considered an ability, field dependence loses its 
bi-polar, value-neutral aspects (Livingston, 1991). 

Interpretation of field dependence as an ability would suggest that instructional procedures 
for CAI, CBI, or hypermedia database should focus on assisting field-dependent learners to 
improve their performance on analytic tasks. This instruction might focus on development of 
search strategies similar to library index cards. On the other hand, interpretation of field 
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dependence as a style would suggest an emphasis towards accommodating individual learning 
differences. This focus allows for a broader view of the implications of CMI and tutorials, a view 
that extends beyond the classroom. 

Presentation Strategy. Cognitive style, and Time on Task 

The results of the reviewed literatures indicated that field dependence and window 
presentation strategies should be considered in text reading, CMI development, instruction, and 
software design. Students with different cognitive styles need to be involved successfully with 
effective color coded texts, CBI environments, and perceptual movements to achieve high scores 
in their classrooms. These results indicated that window type in computer screen design, field 
dependence levels, and reading abilities are important considerations. 

The current growth in the use of mediated instructions, both in education and 
communications, suggests that CMI and presentation strategies deserve the attention of 
educational (instructional) technologists. Continued research on how different learners use 
windows in CMI and tutorial environments will help educators and instructional technologists 
shape the future of literacy in America. Research has shown that the type of window presentation 
style (tiled or overlapping) should be used in varying contexts. Tiled windows should be used for 
single task activities, tasks that require little window manipulation, and inexperienced users. 
Overlapping or cascading windows should be used for switching between tasks, experts, 
nonpredictable display contents, and tasks the necessitate a greater window manipulation 
(Eysneck, 1993; Galitz, 1994). 

Further investigations should examine how learning styles may be "good" predictors for 
successful performance in a computer course, particularly, with regards to specific learning tasks. 
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In addition, a comparison of the effect of students' knowledge or lack of knowledge of their 
learning style on performance should be conducted. Another investigation of a combination of 
learner characteristics, such as gender and ability, may yield additional information about how 
students learn and process information. Finally, how learning styles and other learner 
characteristics influence performance on other course content might be investigated as well. 

Cognitive styles and Instructional Design 

Knowledge acquisition and transfer have both developmental and curricula implications 
for both globally and analytically oriented individuals. The cognitive styles of field dependence 
status which constitute an important aspect of indidualization among students with regards to the 
way they acquire, process, and interpret information, seems to have potential impacts on students' 
cognitive and metacognitive abilities and awareness (Billingsley, 1988; Bork, 1984; Card, Pavell, 
& Farrell, 1984; Chinien, 1990). Despite the growing interest in educational arenas to address 
individual differences in conveyors of instructional materials, little has been done to incorporate 
cognitive factors into the curricula and instructional design (Gould & Gnschkowski, 1989, 1994; 
Griffin & Franklin, 1996; Hathaway, 1988; Lee, 1994; Pitts & Thompson, 1984; Rambally & 
Rambally, 1987; Vieth, 1988). 

Gagne (1982) and Keef (1982) stressed the importance of incorporating cognitive and 
affective variables into the curricula and instructions. Gagne emphasized the integration of internal 
(cognitive) and external (affective) domain components into the instruction. Keef pointed that the 
key to effective instruction lies in understanding the scope of students' learning styles; and to 
develop and design instructions and materials that would respond to individual learner's needs. 
These emphases are "in-situ" curricula-driven and instruction-based. 
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The problem is in both content- and context-dependent instructional delivery techniques. 
Instructions that are discordant and concordant to students' learning styles can be facilitating or 
debilitating depending upon the students' information processing capabilities and background 
(Elliot, 1976; Eysneck, 1993; Griffin & Franklin, 1996; Hannafin & Hooper, 1989; Kirby, 1979; 
Kruk, 1984; Rayner, 1992; Schwarz, Beldie, & Pastoor, 1983; Spiro & Tirre, 1980; Tombaugh, 
et al., 1987). Solutions to these problems have been offered (e g., Elliot, 1976; Galitz, 1989/94; 
Gagne, 1992; Messick, 1976). 

Experimental approaches that accommodate cognitive domains have focused on multiple 
treatments (Dwyer, et al., 1991, 1992/94; Livingston, 1996; Gagne, 1982). Matching instruction 
to individual learner differences has proven to be a very difficult task. No matter how the 
instructional mixture is attained, one learner is always differentially treated better (or worse) than 
the other. Research has shown that the assessment of the task performance is a fruitless process 
(Gagne, 1982; Caliste, 1985; Chinien, 1990; Eysneck, 1993; Gagne, 1992; Rayner, 1992). A 
consequence of this is the "regression to the mean." This match or mismatch is a problem that has 
never been resolved. An ideal situation would be to develop and design instructional units or 
modules that are cost effective and are free of bias to all learners (Tombaugh, et al., 1987). 




22 



CMI , Cognition, and Instruction 21 



References 

Aspillaga, M. (1991). Screen design: location of information and its affect on learning. Journal of 
Computer-Based Instruction. 18 (3). 69-92. 

Benshoof, L. A., & Hooper, S. (1993). The effects of single and multiple window presentation on 
achievement during computer-based instruction. Journal of Computer-Based Instruction. 20(4). 1 13-1 17. 

Billingsley, P. A. (1988). Taking panes: Issues in the design of windowing systems. In M. Helander 
(Ed.), Handbook of Human-Computer Interaction (pp. 413-436). North-Holland: Elsevier Science 
Publishers. 

Bork, A. (1984). Course design: Design considerations. In R. Shostak (Ed.), Computers in 
Composition Instruction. Eugene, Or. ICCE Publications. 

Bury, K. F., Boyle, J. M., Every, R. J., & Neal, A. S. (1982). Windowing versus scrolling on visual 
display terminal. Human Factors. 24(4). 385-394. 

Caliste, E. R. (1985). The relationship between the GEFT and selected performance variables. 
Journal of Performance and Instruction. 24(91. 26-28. 

Card, K. S., Pavel, M., & Farrell, J. E. (1984). Window-based computer dialogues. In B. Shackel 
(Ed ), Human Computer Interaction- INTERACT'84. Amsterdam: Elsevier Science Publishers. 

Chinien, C. (1990). Examination of cognitive style FD/FI as a learner selection criterion in formative 
evaluation. Canadian Journal of Educational Communication. 19(1). 19-39. 

Cross, P. K. (1976). Accent on Learning. San Francisco, CA: Jossey-Bass Publishers. 

Dwyer, F. M., & Moore, D. M. (1991). Effect of color coding on visually oriented test with students 
of different cognitive styles. The Journal of Psychology. 125(61. 678-680. 

Dwyer, F. M., & Moore, D. M. (1992). Effect of color coding on visually and verbally oriented and 
test with students of different field dependence levels. Journal of Educational Technology Systems. 20(4). 




23 



CMI, Cognition, and Instruction 22 



311-320. 

Dwyer, F. M., & Moore, D. M. (1994). Effect of color coding and test type (visual/verbal) on 
students identified as possessing different field dependence levels. Paper presented at the International 
Visual Literacy Assoc. Annual Meeting, Temple, A Z. 

Elliot, C. A. (1976). The effects of instructional designs matches to individual differences in 
cognitive styles on concept learning: A trait-treatment interaction study. Paper presented at the AERA, San 
Francisco, CA. (ERIC Document Reproduction Service No. ED 122 973). 

Eysneck, M. W. (1993). Principles of Cognitive Psychology. Hillsdale: Lawrence Erlbaum & 
Associates Ltd. Publishers. 

Galitz, W. O. (1989). Handbook of Screen Format Design, 3rd. ed.). Wellesley, MA: QED 
Information Science, Inc. 

Gagne, R. M. (1982). Development in learning psychology: Implications for instructional design; 
and effects of computer technology on instructional design and development. Educational Technology. 
22(6).ll-l5. 

Galitz, W. O. (1994). It's Time to Clean your Windows: Designing GUIs that Work. New York, 
NY: Wiley Publishers. 

Gould, J. D., & Grischkowski, N. (1983). Doing the same work with paper and cathode ray tube 
display (CRT). Human Factors. 25(3). 329-338. 

Grabinger, R. S., & Amedeo, D. (1988). CRT text layout. Perceptions of viewers. Computers in 
Human Behavior. 4. 189-205. 

Greco, A. A. & McClung, C. (1979). Interaction between attention directing and cognitive style. 
Journal of Educational Co mmunication and Technology. 27(21. 97- 1 02. 

Grieve, T. D. & Davis, J. K. (1971). The relationship of cognitive styles to performance in ninth 
grade geography. Journal ofEducational Psychology. 53. 1 10-1 18. 

O 

ERiC 



24 



CMI, Cognition, and Instruction 23 



Griffin, R. & Franklin, G. (1996). Can college academic performance be predicted using a measure 
of cognitive style? Journal of Educational Technology Systems. 24(4). 375-379. 

Hannafin, M. J., & Hooper, S. (1989). An integrated framework for CBI screen design and layout. 
Computers in Human Behavior. 5. 155-165. 

Hathaway, M. D. (1984). Variables of computer screen display and how they affect learning. 
Educational Technology. 7-11. 

Jonassen, D. H. (1989). Functions, applications, and design guidelines for multiple window 
environments. Computers in Human Behavior. 5. 185-194. 

Keef, J. W. (1982). Assessing students' learning styles: An overview in learning styles and brain 
behavior. National Association of Secondary School Principals. Reston. VA. 43-53. 

Kirby, P. (1979). Cognitive style, learning style, and transfer skills acquisition. The Ohio State 
University, 

Columbus, OH: The National Center for Research in Vocational Education. 

Kruk, R., & Muter, P. (1984). Reading continuous text on video screens. Human Factors. 26(3). 
339-345. 

Lamberski, R. J., & Dwyer, F. M. (1983). The instructional effects of coding (color and black & 
white) on information acquisition and retrieval. Educational Communication and Technology Journal. 31(1). 
9-21. 

Lee, C. H. (1994). The effects of auditory cues in interactive multimedia and cognitive style on 

/ 

reading skills of third graders. Dissertation Abstracts. Series B. 

Livingston, L. A. (1991). The effects of color on performance in an instructional gaming 
environment. Journal of Research on Computing in Education. 24(2). 246-253. 

Messick, S. (1976). Personality consistencies in cognition and creativity. In S. Messick & Assoc. 
(Eds.l. Individuality in Learning San Francisco, CA: Jossey-Bass. 



CMI, Cognition, and Instruction 24 



Pitts, M. M., & Thompson, B. (1984). Cognitive style as mediating variables: Inferential 
comprehension. Reading Research Quarterly. 29(41. 426-428. 

Rambally, G. K., & Rambally, R. S. (1987). Human factors in CAI design. Computer Education, 
11(2), 149-153. 

Rayner, K. (1992). Eye movement and visual cognition: Introduction. In K. Rayner (Ed.). Eye 
Movement and Visual Cognition: Scene Perception and Reading (pp. 1-7), New York: Springer-Verlag, Inc. 

Schwarz, E., Beldie, I. P., & Pastoor, S. (1983). A comparison for paging and scrolling for changing 
screen contents by inexperienced users. Human Factors. 25(3). 279-282. 

Sheriff, D. E. & William, J. A. (1980). Field-dependence/ field-independence and instructional 
Development. Paper presented at the annual AECT convention, Denver, CO. 

Shneiderman, B. (1992). Designing the user interface: Strategies for Effective Human-Computer 
Interaction (2nd ed.). New York: Addison-Wessley. 

Shneiderman, B., & Kearsley, G. (1989). Hypertext hands-on! An Introduction to a New Way of 
Organizing and accessing information. New York: Addison-Wessley. 

Spiro, R. J., & Tirre, W. C. (1980). Individual differences in schema utilization during discourse 
processing. Journal of Educational Psychology. 72(21 204-208. 

Stark, H. A. (1990). Pop-up windows and memory for text. In D. Diaper. D. Gilmore. G. Cocton. & 
B. Shackel Eds.). Human Computer Interactions-INTERACT'90 (pp, 67-72). Amsterdam: Elsevier Science 
Publishers. 

Tombaugh, J., Lickorish, A., & Wright, P. (1987). Multi-window display for readers of lengthy 
texts. International Journal ofMan-Machine Studies. 26(2), 597-615. 

Veith, R H. (1988). Visual Information Systems: The Power of Graphics and Video. Boston, MA: 
Hall & Company Publishers. 




26 



CMI, Cognition, and Instruction 25 



Wallace, S. Q. & Gregory, R. A. (1985). Cognitive style: The unaccommodated variable in training 
decisions. Journal of Performance and Instruction. 24(4). 22-23. 

Witkin, H. A., & Goodenough, D. R. (1981). Cognitive Styles: Essence and Origins, Field 
Dependence and Field Independence. New York, NY: International University Press. 

Witkin, H. A., Moore, C. A., Goodenough, D. R., & Cox, P. W. (1977). Filed-dependent and field- 
independent cognitive styles and their educational implications. Review of Educationa l Research. 47(1). 1- 
64. 

Witkin, H. A. (1979). Cognitive styles in educational setting. New York University. 8. 14-20. 

Witkin, H. A., Oltman, P. K., & Karp, S. A. (1971). A Manual for the Embedded Figure Tests. Palo 
Alto, CA.: Psychologists Press. 

Young, J. D. (1996). The effects of self-regulated learning strategies on performance in learner- 
controlled CBI. Journal of Educational Technology and Research Development. 44(21 17-27. 




27 




U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 
Educational Resources Information Center (ERIC) 




REPRODUCTION RELEASE 

(Specific Document) 



I. DOCUMENT IDENTIFICATION: 



Trtle: The Effectiveness of Window Presentation Strategy and Cognitive Style of Field 

Dependence Status on Learning from Mediated Instructions 

Author(s): Engr. Patricia R. IKEGULU (AND) Dr. T. Nelson DCEGULU 

Corporate Source: j Publication Date: 

CENTER FOR STATISTICAL CONSULTING j April 199^ 

II. REPRODUCTION RELEASE: 

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced 
in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced 
paper copy, and electronic/optical media, and sold through the ERIC Document Reproduction Service (EDRS) or other ERIC vendors. Credit Is 
given to the source of each document, and, if reproduction release is granted, one of the following notices is affixed to the document 



If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following two options and sign at 
the bottom of the page. 




Check here 
For Level 1 Release: 

Permitting reproduction in 
microfiche (4’ x 6* film) or 
other ERIC archival media 
(e.g., electronic or optical) 
and paper copy. 



The sample sticker shown below will be The sample sticker shown below will be 
affixed to all Level 1 documents affixed to all Level 2 documents 



PERMISSION TO REPRODUCE AND 




PERMISSION TO REPRODUCE AND 


DISSEMINATE THIS MATERIAL 




DISSEMINATE THIS 


HAS BEEN GRANTED BY 




MATERIAL IN OTHER THAN PAPER 






COPY HAS BEEN GRANTED BY 


A0 










Jr 


J 

TO THE EDUCATIONAL RESOURCES 




1 0 

TO THE EDUCATIONAL RESOURCES 


INFORMATION CENTER (ERIC) 




INFORMATION CENTER (ERIC) 



Level 1 Level 2 




Check here 
For Level 2 Release: 

Permitting reproduction in 
microfiche (4* x 6’ film) or 
other ERIC archival media 
(e.g., electronic or optical), 
but not in paper copy. 



Documents will be processed as indicated provided reproduction quality permits. If permission 
to reproduce is granted, but neither box is checked, documents will be processed at Level 1. 



Sign 

here-* 

please 






7 hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate 
this document as indicated above. Reproduction from the ERIC microfiche or electronic/optical media by persons other than 
ERIC employees and its system contractors requires permission from the copyright holder. Exception is made for non-profit 
reproduction by libraries and other service agencies to satisfy information needs of educators in response to discrete inquiries. m 



Signature: ^ ^ 



CENTERTOR'STATISTICAL CO 
P.O. BOX 1136 
RUSTON, LA 71273-1 136 




j Printed Name/Hosition/Titie: 

| Patricia R. Ikegulu, Programmer /Analyst 


| Tef TOf 255-0101 

i 


255-0101 


: E-Mail Address: 

j ] 


i, 1999 

i 

t 



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE): 

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, 
please provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is 
publicly available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are 
significantly more stringent for documents that cannot be made available through EDRS.) 



Publisher/Distributor: 



Address: 



Price: 



IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER: 

If the right to grant reproduction release is held by someone other than the addressee, please provide the appropriate name and address: 



Name: 

Address: 



V. WHERE TO SEND THIS FORM: 



Send this form to the following ERIC Clearinghouse: 



However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being 
contributed) to: 



ERIC Processing and Reference Facility 
1100 West Street, 2d Floor 
Laurel, Maryland 20707-3598 

Telephone: 301-497-4080 
Toll Free: 800-799-3742 
FAX: 301-953-0263 
e-mail: ericfac@inet.ed.gov 
WWW: http://ericfac.piccard.csc.com 

(Rev. 6/96) 

O 




